Glutamate is critically involved in seizure-induced overexpression of P-glycoprotein in the brain.
About 30% of patients with epilepsy do not respond adequately to drug therapy, making pharmacoresistance a major problem in the treatment of this common brain disorder. Mechanisms of intractability are not well understood, but may include limitation of antiepileptic drug access to the seizure focus by overexpression of the drug efflux transporter P-glycoprotein (Pgp) at the blood-brain barrier. Increased expression of Pgp has been determined both in epileptogenic brain tissue of patients with intractable epilepsy and in rodent models of temporal lobe epilepsy, including the pilocarpine model. The mechanisms underlying the increase of Pgp after seizures are unclear. We have recently suggested that the excitatory neurotransmitter glutamate, which is excessively released by seizures, is involved in the seizure-induced overexpression of Pgp in the brain. This hypothesis was evaluated in the present study in the pilocarpine model in rats. After 90 min of status epilepticus (SE), diazepam was administered, followed by either vehicle or the glutamate receptor antagonist MK-801 (dizocilpine). Following SE in vehicle treated rats, Pgp expression in brain capillary endothelial cells increased about twofold in the hippocampus, which was completely prevented by MK-801. Furthermore, neurodegeneration developing in the hippocampus and parahippocampal regions was reduced by the glutamate antagonist. In contrast, the Pgp inhibitor tariquidar did not affect the SE-induced overexpression of Pgp or neurodegeneration in most regions examined. The data indicate that seizure-induced glutamate release is involved in the regulation of Pgp expression, which can be blocked by MK-801. The finding that MK-801 counteracts both Pgp overexpression and neuronal damage when administered after SE may offer a clinically useful therapeutic option in patients with refractory SE.